The study investigated the effect of using a blended learning strategy based on Diagnostic Reasoning (DxR) simulation software on medical students' motivation towards learning. The study was conducted on the fourth year medical students who were studying DxR simulation software as part of Multi System Integration Unit (unit ix) at the Arabian Gulf University College of Medicine and Medical Sciences during the second semester of the academic year 2015/2016. The study sample consisted of 157 fourth year students. A quasiexperimental research time-series design with pre and posttest was used to investigate the study hypothesis. The researchers assessed the participants' motivation towards learning at two different points during the six week research experimentation. The conventional method of teaching without any e-learning or online materials was used during the first three weeks. By the end of the third week the researchers assessed the students' motivation towards learning using Instructional Materials Motivation Survey (IMMS) scale developed by John Keller (1984). Then participating students were allowed to access online materials; the electronic component of the blended learning relevant to the last three DxR cases via Blackboard LMS during the later three weeks. By the end of the sixth week, the researchers assessed again the students' motivation towards learning. Results revealed statistically significant differences between the pre and post applications in favor of the post application concerning in all dimensions of motivation. As such, it could be concluded that the blended learning was effective in enhancing university students` motivation towards learning.
Introduction
In today's modern day and age, the extensive use of computer technology has become a necessity in the life of human, and it become an integral addition needed for the development of nations. The use of computers has made the life more accessible and easy, by providing several opportunities for individuals to communicate and stay in touch with people from all around the world.
The extensive uses of computer applications play a key role in the educational system. Many students interact and use educational computer programs to acquire information, to learn and practice problemsolving techniques all over the world. These days the educational system is in a transition stage. To meet the challenges of expansion and for catering individuals need it is trying to adopt new technologies and exploring new paths to reach the goal of quality educational opportunities for all, at the same time due to various factors like deficient budgets, lack of facilities, advantages of face to face interaction, it is not completely ready to leave the traditional modes of knowledge transfer (Dangwal, 2017) The rapid improvements at ICT (Information and Communication Technologies) influence and change the educational field. As a result of those changes, new approaches towards learning and teaching processes have come to the fore e.g., e-learning, m-learning, and b-learning (Eryilmaz, 2015) .
In various sources, b-learning can also be used as blended, mixed or hybrid. B-learning combines the positive sides of elearning and conventional face to face learning methods (Finn & Bucceri, 2004) . Dangwal (2017) defined Blended learning as an innovative concept that embraces the advantages of both traditional teaching in the classroom and ICT supported learning including both offline learning and online learning. It has scope for collaborative learning; constructive learning and computer assisted learning (CAI).
In general, the application of computer technology in the field of education has three different modes: Computer Assisted Instruction (CAI), Computer Based Education (CBE), or Computer Managed Instruction (CMI) (Shortliffe & Cimino, 2013) .
CAI can be refered to as a self-learning technique which can be accessed both online or offline, involving interaction of students with programmed instructional materials, where computer is used to present the instructional material and monitor learning. CAI uses a combination of text, graphic sound and video to enhance the learning process. CAI programs use tutorials, drills and practice, simulation and problem solving approaches to introduce topics and test students' understanding (Adeyemi, 2012) .
Blended learning incorporates face to face teaching and teaching supported by ICT; as result Blearning combines the positive features for the two approaches. Face to face learning associated with the physical presence of classrooms, textbooks, pen-and-paper examinations and teachers (Wai & Seng, 2015) . On other elearning is a kind of education system that uses communication mechanisms, computer based networks and multimedia voice, as well as accumulated information sets such as photos, graphics, libraries, necessary electronic means and software based search engines, as well as internet portals, whether remotely or in the classroom (Alshetwi, 2014) .
In face to face learning instructors and students meet together in the same place and at the same time.
In the face to face learning, sessions are synchronous, while no communications technologies are required for a face to face session (Caner, 2012) . Clark and Mayer (2011) defined elearning as training delivered on a digital device such as a smart phone or a laptop that is designed to support individual learning or organization goals. eLearning includes two forms; asynchronous which is designed for self-study, and synchronous form which is instructor led elearning. In this study elearning is represented by the communication though Blackboard as a Learning Management System (LMS).
By using the blended learning approach the courses could be broken up into modules that contain the learning content and activities you will have to complete. Each module usually begins with text readings, PowerPoint, and lectures that provide the information you will need to complete the assignments. The learning activities will vary each module and might include discussions, scenarios, simulations, projects, or papers (Eryilmaz, 2015) .
In face to face approach the students can get personal interaction with teacher and their classmates, they get enough time to interact with their teachers and thus get influenced by their personality, behavior and value system. Face to face interaction helps in synchronous communication; teachers and students are able to get immediate feedback that in turns is favorable for teaching learning process. As a result face to face interaction is highly motivating for both the teachers and students and it gives a human touch to the process (Dangwal, 2017) . 401 -81 International Conference on Education, Vol. 3, 2017, pp. 3 rd Proceeding of the 3
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Beside the advantages of b-learning; there are a lot of advantages of elearning in medical education such as increased accessibility to information, better updating solutions, personalized training, better distribution, standardization of content and better efficiency in achieving knowledge and skills. As result elearning has been used more frequently in the last decade to accomplish many tasks that previously took medical specialists time and effort. Moreover, a wide range of elearning modalities are integrated in medical education (Kim, 2016) . eLearning motivates students to learn through the use of multimedia and interactivity, the use of multimedia and interactivity allows students to participate in their learning process, thereby improving retention. The students learn by doing and not just by listening, which encourages them to develop their knowledge and further promote learning, and this is a fundamental aspect of constructivism theory (Mufeti, 2005) .
Simulation is one of the computer assisted instruction applications. Datta, Upadhyay, and Jaideep (2012) defined simulation as the artificial representation of a complex real-world process with sufficient fidelity to achieve a particular goal, such as in training or performance testing. The aim of a simulation is to facilitate learning through immersion, reflection, feedback and practice in a similar real-life experience (Datta et al., 2012) .
Medical education is one of the fields that require simulation application to help medical students to gain more practical experience with real patient cases in order to improve their related efficiency of diagnostic skills. Segerman (2013) stated that the medical education helps to ensure that the doctors acquire the necessary skills and knowledge to care for patients, however, resident duty hour restrictions have impacted the time for medical education, leaving resident educators searching for innovative options for effective medical education (Segerman, 2013) . So the best way to prepare medical students for work through different patient real cases is using simulation software in an elearning environment, where more confidence will obtain. Today there is a lot of simulation software that has served medical areas, like medical exam tutor, DxR, and Care Cloud Charts. These applications offered a big opportunity for undergraduate medical students to build their clinical skills though applying into an actual situation. This study aimed to study the effect of Diagnosis Reasoning (DxR) simulation software within an elearning environment.
Medical diagnosis is a categorization task that allows physicians to make predictions about features of clinical situations and determine the appropriate course of action. Diagnosis is the core of medical practice, even during emergency situations; clinicians will not order investigations or begin treatments before they have a rough idea about what clinical problems the patient could have (Pennaforte, Moussa, Loye, Charlin, & Audétat, 2016) .
The DxR software is a powerful way to build clinical skills; real patients have been adapted to over one hundred twenty-one interactive virtual encounters, covering a broad range of clinical problems in the adult and pediatric medicine. The clinician is being used in medical and nursing schools all over the world, and it is adapted for schools of chiropractic medicine and physical therapy. Students can interview the patient, conduct physical examinations, and choose from a complete list of modern imaging, labs and diagnostic procedures. They record hypotheses, test interpretations and ultimately conduct a diagnosis and plan management.
Promoting motivation to learn is one of the main principles for efficient education (Kim and Frick, 2011) . Stimulating and sustaining learner motivation is the main challenge for any educator. One approach to meet this challenge was provided by the ARCS model of motivation. ARCS model provides guidance for analyzing the motivational characteristics of a group of learners and designing motivational strategies based on this analysis. The ARCS is based on four motivational concepts: Attention, Relevance, Confidence, and Satisfaction (Keller, 2000) .
Previous studies provided evidence that the elearning environment and simulation had several advantages to the students. In an elearning environment the learners play a positive role through engaging them in all learning processes, by providing them with the necessary feedback that encourages them toward more learning. On the other hand, simulation provides a fertile learning environment for students (Kaur, 2012) . The current study aimed to investigate the development of an elearning environment based on the DxR and evaluate its effect on the motivation of Arabian Gulf University (AGU) medical students' towards learning.
Statement of the Problem
Practicing a real situation and engaging with real-life patients are essential for mastering the diagnostic skills. Medical students were required to apply and practice continuously, to acquire and learn the needed diagnosis skills, therefore reducing medication errors and improving patient safety.
Previous studies provided evidence that learning through simulation and elearning is much better than the traditional learning methods. The fourth year medical students at AGU are de-motivated about the DxR software, which was a part of their curriculum. They resisted using the DxR software and wanted to cancel it, because they disagreed about the way of presenting DxR, also because they resisted using the technology.
The researcher confirmed the low motivation to learn and use DxR by conducting a pilot study on the fifth year students who took the DxR course previously. The pilot study was conducted in the first semester of the academic year 2015/2016 on the fifth year medical students (n=48) who took the DxR previously. The questionnaire was (Appendix L) aimed to explore the students' motivation and impression about DxR software. The findings of the pilot study revealed a low motivation means on all IMMS subscales dimensions and the total scale, which confirmed that the students were demotivated about the DxR software. The IMMS subscales means are as follows:
 Students' overall motivation (M=2.7883, SD=.91671). According to the pilot study the researcher concluded some problems that influenced the students motivation towards using DxR; the students were allowed to access the DxR only at the university; they didn't have the necessary training to use DxR, they didn't have any suitable materials and multimedia related to the DxR cases, and they didn't get any feedback about their progress through the DxR cases.
Hypothesis of the Study
Based on the reviewed literature, this study investigated the following hypothesis: 1. Developing an blended learning environment based on DxR simulation software will significantly affect AGU medical students` motivation towards learning.
Objectives of the Study
This study attempted to achieve the following objectives:
1. Set a list of standards for developing an blended learning environment based on DxR simulations software.
2. Develop a blended learning environment based on DxR simulation software for enhancing AGU medical students' diagnostic skills and motivation towards learning. 4. Investigate the effect of developing blended learning environment based on DxR simulation on the medical students' motivation towards learning.
5. Suggest some recommendations for future of blended learning and computer simulation in the medical field.
Significance of the Study
The significance of this study lies in its attempt to:
 Find solution for lack of motivation among students regarding using DxR.  Help medical students to practice DxR in their own time in more attractive way.
 Develop blended learning environment in systematic way that attracts students and motivates their learning  Provide evidence on the effectiveness of blended learning and DxR software on medical students learning outcomes and motivation.
 Inform concerned people about the importance of learning management systems on students' diagnostic skills and motivation.
 Reveal the importance of simulation system and its effects on students' diagnostic skills and motivation.
Study Questions
The primary question of the study is: "What are the effects of developing a blended learning environment based on DxR simulation software on the motivation of AGU medical students' towards learning experience in the medical field?" Four sub questions were driven from the above main question:
1. What are the standards for developing the proposed blended learning environment based on DxR Software to enhance students' diagnostic skills and motivation towards learning?
2. What is the instructional design of the proposed blended learning environment based on DxR Software like?
3. What is the effect of developing a blended learning environment based on DxR simulation software on AGU medical students` diagnostic skills?
4. What is the effect of developing a blended learning environment based on DxR simulation software on AGU medical students` motivation towards learning?
The Study Limitations
The results of the present study can only be generalized within the following limitations: 1) The human limitations: Fourth year medical students.
2) The institution limitations: Arabian Gulf University College of Medicine and Medical Sciences. 
Research Methodology and Procedures Research Design
In order to achieve the aim of the presented study, a mixed method approach involving both quantitative and qualitative approaches were employed. A pilot study was conducted by the researcher in the first semester of the academic year 2015/2016 to confirm and understand the reasons for the lack of motivation among students and to provide insights that helped the researcher to find solution regards the problem of the research.
The researcher adopted the quasi-experimental research method to test the effects of the primary independent variable (blended learning) and the secondary independent variable (DxR simulation software) on students' motivation as the study dependent variable. The researcher used experimental research with time-series design method. This design method adopted on the assessments of the same variables at different points in time, the sample consisted of all fourth year medical students at AGU. The research used one group pre-test, post-test method to assess the students' diagnostic skills and motivation toward learning.
Population and Sample of the Study
The sample of the study was the same as the population which consisted of all fourth year medical students enrolled in unit IX at AGU in the second semester of the academic year 2015/2016 (Unit IX is the last unit in phase II, before students start phase III, which is the clinical phase). The members of the study were 157 students; 70 males and 87 females, they served as both the experimental and the control group. Their ages between 20 and 23 years and the mean of their ages was 22 (S.D. = 0.87051). Concerning their previous unit score, their scores ranged between 53 and 95.27, with an average of 76.5721, and SD=8.01603 (see Table 1 ).
Table 1 Characteristics of the Sample of the Study

Research Instruments
In order to achieve the study aims, the researcher depended on the following instrument:
Instructional Materials Motivation Scale (IMMS) To assess the effect of the proposed blended learning strategy on AGU medical students' motivation towards learning, and after obtained permission from the author (Prof. John Keller) to use and modify the IMMS questionnaire (see Appendix D), the researcher adapted IMMS scale. Students asked to think about each statement in relation to the unit itself, and to indicate how true each statement is. The response scale ranges from 1 (Not true of me) to 5 (Very true of me). Therefore, the minimum score on the 36 item survey is 36, and the maximum is 180 with a midpoint of 108. 
and midpoints for each subscale vary because they do not all have the same number of items. There were 5 subscales: one for each of the ARCS components and one for the ARCS total score.
Keller's ARCS Model of motivational design describes students' motivation to learn in terms of four characteristics: Attention (for arousing and sustaining curiosity and interest), Relevance (strategies that link learners' needs, interests and motives), and Confidence (strategies that help students develop a positive expectation for successful achievement), and Satisfaction (strategies that provide extrinsic and intrinsic reinforcement for effort).
The ARCS model is the most widely-used motivational model applied to the design and development of computer-assisted instruction programs and elearning environments (Hu, 2008 ) ; According to Gabrielle ARCS model reduces attrition rate in distance learning programs and improve learners' selfdirected learning (cited in: Hu, 2008 ) . Development process of ARCS consisted of two phases:  Item development: After reviewing the concepts and strategies that comprise the ARCS model and a variety of instruments used to measure motivational constructs, a pool of items was prepared. These were reviewed by 10 graduate students who were well versed in the motivational literature. They responded to each item then discussed the items which seemed ambiguous, unrelated to the appropriate higher-order concept (i.e., attention, relevance, confidence, or satisfaction), or otherwise difficult to respond to.  Ambiguity check: The original item pool was reduced, revised, and administered to ten adults who were told to respond to it twice. The first time they were to "fake good," and the second time to "fake bad." That is, they were to assume they were taking a course which was highly motivating, and to answer each item in a way that would indicate their highly positive motivation. Secondly, they were to assume that the course was totally unmotivated, and to answer accordingly. This test revealed a few items that could "go either way," i.e. potentially poor discriminators. These items were then revised or deleted and retested.
IMMS scoring. John Keller developed the IMMS scale to measure students' motivational reactions to self-directed instructional materials. IMMS separates the 36 questions into the four related ARCS elements as a means of measuring learner motivation associated with that element. The Relevance and confidence subscales both have 9 items, the Satisfaction subscale has 6, and the Attention subscales has 2 (Keller, 2009) . Students responses recorded (from 1 to 5) as follow: 1 (or A) = Not true, 2 (or B) = slightly true, 3 (or C) = moderately true, 4 (or D) = Mostly true and 5 (or E) = Very true.
Each of the four dimensions of ARCS model has number of items, the survey scored for each of the four subscales or the total scale score (see Table 2 ).The response scale ranges from 1 to 5; this means that the minimum score on the 36 item survey is 36, and the maximum is 180 with a midpoint of 108. The minimums, maximums, and midpoints for each subscale vary because each of the four dimensions do not all has the same number of items. Scores were determined by summing the responses for each subscale and the total scale. Ten of the 36 questions were negatively worded to increase the strength of the questionnaire, they were marked reverse (see Table 2 ); the responses have to be reversed before they can be added into the response total. That is, for these items, 5 = 1, 4 = 2, 3 = 3, 2 = 4, and 1 = 5.
IMMS reliability. The researcher tested the reliability of ARCS motivation survey; by conducting a pilot study on the fifth year medical students at AGU who took DxR previously as a part of unit IX.
The reliability of Instructional Materials Motivation Survey (IMMS) as internal consistency was confirmed by using Cronbach correlations Alpha by finding reliability coefficients for each of the four dimensions and the total score in all dimensions for the pilot sample on post-test. The survey was administered to a total of 48 students. The reliability coefficients obtained and compared with Keller's and Maheen Ghawas (2009) IMMS reliability coefficients. The reliability coefficients results for the composite sub-dimensions of the IMMS and the total score ranged from 0.858 to 0.968; suggested scale has good reliability which suggested that ARCS survey is valid for implementation on the major study sample (see Table 3 ). The researcher presented the IMMS scale to the supervisors and they agreed upon the modification made by the researcher on the IMMS, and their suggestions concentrated on:  Replacing word "topic" with the word "unit".  Rewording some statements to make them easier and clearer for students. The researcher made the necessary modifications on IMMS scale (Appendix G), and reviewed by the supervisors again, and then the researcher finalized it to contain three major sections and published it through Google doc (Appendix L):
 The introductory section included students' demographic data: Name, ID number, previous unit score, gender, and nationality.  The second section contained 36 questions used a to measure learner motivation.  Last section allowed the students to write any comments and suggestions.
The researcher revised more studies concerning elearning to make sure that the dimensions adopted earlier were suitable and fit the study purposes. These studies were also used to find out the most suitable statements for the scale dimensions. These studies are:  The study conducted by Margueratt (2007) which investigated the students' motivation with enhanced instructional design.  The study conducted by Serio, Ibáñez and Kloos (2013) that investigated the effect of reality system on students' motivation for a visual art course.  A comparative study conducted by Chaiprasurt & Esichaikul (2013) which provided communication tools on mobile phone that impact motivation.
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that measured learners' motivation level in
Massive Open Online Courses.  A study conducted by Gonen and Akbarov (2016) measured the effect of blended learning on language learners' motivation with ARCS model.
IMMS internal validity. The internal validity of sub-dimensions was confirmed; these sub-dimensions constitute the IMMS through determining Pearson's correlation coefficients between the subdimensions for the pilot sample responses to the post-test and the total score of the dimensions. Correlation coefficients between sub-dimensions of the IMMS and the total score indicated statistically significant differences at the level 0.01 which showed that the scale has a high significant validity (see Table 4 ). 
The Procedures
The following procedures carried out by the researcher: 1. The researcher reviewed the related literature for better understanding the problem, justified the reasons for the current study, and concentrated on the studies that demonstrated on Keller's ARCS Model of motivational design, and simulation as computer assisted learning.
2. It should be mentioned that before contacting AGU administration formally, a pilot study was conducted in the first semester of the academic year 2015/2016 on the fifth year medical students (see chapter one) and based on the information from the students' responses, the researcher addressed the AGU administration formally and presented the need to employ an elearning management system which was the blackboard to present the DxR simulation software in more interactive and attractive way using multimedia and LMS components to encourage the students to use and get benefit from the DxR.
3. On the first semester of 2015/2016 academic year, the researcher obtained the permission from the AGU dean, and the research and ethics committee to apply the study during the second semester of the academic year 2015/2016 on fourth year students who will take DxR as a part of unit IX (Appendix A, B and C). The researcher reviewed the syllabus and DxR problems were chosen. The researcher began to design the elearning environment by following the ADDIE instructional.
4. The researcher then developed the proposed b-learning environment and uploaded the enrichment online materials. The proposed b-learning environment was evaluated by research supervisors after that the researcher made all the necessary modifications (Appendix I).
5.
The researcher adapted an instrument proposed and constructed by John Keller's (2006) for measuring students' motivation IMMS. It was then judged and evaluated by academic Professors from the Distance Teaching and Training Program and Aljawhara Center of Genetics in the beginning of March 2015 (Appendix G).
6. The students were added to the blackboard module and given the account details to log on.
7. The researcher then met the supervisors in February to determine the exact date of application.
8. The researcher started the experiment on the 6th of March 2016, the students took the first three DxR cases (one case per week: Case 1 on the 6th of March, case 2 on the 13th of March, case 3 on the 20th of March) in a traditional face to face approach, students practiced the cases without any online materials and without feedback about their DxR progress from the researcher or instructor. By the end of the third week, the measured the students' motivation towards learning using online IMMS scale.
9. After that the researcher started the study intervention which took another three weeks from the 27th of March and ended on the 10th of April (one case per week: Case 4 on the 27th of March, case 5 on the 3rd of April, case 6 on the 10th of April) and applied it as follows:  All students were given a Blackboard username and password.  A Blackboard Manuel guide (Appendix M and N) was prepared and sent to all students by e-mail. The manual guide provided the students detailed instructions on how to use and login into blackboard, how to navigate through Blackboard components, how to download the needed DxR online materials (e.g., video, audio, text, web links, online quizzes) related to the DxR cases.  The students started working and accessing the online materials and DxR trials and by the end of the sixth week, the researcher measured the students' motivation towards learning again.  The researcher conducted a weekly discussion with students to discuss any problems or issues related using elearning environment.
Results of the Study Results Related to the Equivalence between Males and Females
The researcher tested the equivalence between males and females as a control variable to ensure that the gender was not a threat variable with respect to motivation. The results were analyzed using an independent-sample t-test. For total scale, t (143) Figure 1 , which shows that males group demonstrated scores on DxR which were quite similar to those shown by females group in all motivation subscales plus the total scale. Arithmetic means and standard deviations for males and females in motivation scale were shown in Table 5 which revealed that there were no statistically significant differences between the means scores of the males and females scores (α ≤ 0.025). Result totally demonstrated the equivalence between males and females in motivation scale.
Figure1. Comparison between males and females mean scores in the IMMS dimension before experiment Table 5 Independent Sample t-test Results for the Significance of Differences between the Males and Females Responses to the IMMS Dimensions on the Pre test
Results Related to the Second Hypothesis Motivation represents the basic of self-learning. The students used all elearning tools and strategies towards reaching the goals of DxR software efficiently and they became characterized by selfconfidence, achievement and high level of ambition, curiosity and attention, therefore the students satisfied with the DxR elearning environment; because it was highly relevant to the unit they studied.
The second hypothesis stated that: "Developing an elearning environment based on DxR simulation software will significantly affect AGU medical students` motivation towards learning". To verify the effectiveness of the proposed elearning environment based on DxR simulation software for increasing the students' motivation. The researcher used paired sample T-test to determine the statistical differences between the post and pre application on 145 students (valid responses). Arithmetic means and standard deviations for pre and post responses to the IMMS scale were extracted as shown in Table   P Males Females 6, which shows that there were statistically significant differences between the mean scores of the students' responses to all motivation dimensions plus the total score in the pre and post test in favor of the post test; all the p values for these dimensions were statistically significant at the level of α ≤ 0.05. Results totally demonstrated the effectiveness of the program for increasing the students' motivation, which taught by using the elearning environment and the results indicated to the acceptance of the second hypothesis of the research hypotheses. This analysis revealed significant differences between mean levels of all motivation scale dimensions plus the total scale observed in the post application. The sample means were displayed in Figure 2 , which shows that means after intervention were significantly higher in all scale dimensions plus total scale than in the pre application. Table 7 , the effect size of the elearning environment is 0.269 which considered as a large effect (η 2 >0.14). Cohen (1988) , which means that elearning helped the students, on average, to improve their scores with about 2 standard deviation (see Table 8 ). 
Discussion of the Results Related to the study Hypothesis
The researcher believed that the improvement in motivation was due to:  The proposed elearning helped to gain students' attention, inform learners about objectives, stimulate and recall prior learning, present content, provide learning guidance and feedback, elicit performance, assess performance, and enhance retention and finally transfer the learning to other DxR cases; these Gagne's events provide a framework for an effective learning process which led to motivate students to learn and practice DxR cases.  The interaction between students and the design of the DxR environment which was clear through the students' emails, impressions and comments in the post questionnaire.  Students' engagement with all the learning materials provided by elearning environment i.e.,
video, text, web links, the participation through the discussion board and the varied presentation formats that enhanced the overall students' motivation.  The use of various elearning format such as audio, video, text and hypertext was effective in teaching DxR course as compared to the traditional way for using DxR.  The communication between the researcher and students had a great impact on increasing the students' motivation; the immediate and frequent feedback also played a key role in the development of learners' confidence.  Simple and easily navigation system within the elearning improved the student' satisfaction with the way the DxR was presented in.
Results driven by many studies agreed with the current study, including Rovai, Ponton, Wighting and Baker's (2007) comparative study whose subjects were undergraduate students. The research results provided evidence that the students in an elearning environment possess stronger motivation than on campus students who attend f2f classes.
Also, as one can see in the Margueratt (2007) study on students who took a distance learning Defense Management course from the Royal Military College, the results showed that there was a discernible improvement in learner motivation associated with each ARCS element between lessons that had been altered using instructional techniques designed to improve learner motivation and those that had not been altered.
Finally, a study conducted by Kleinert al. (2015) aimed to develop an educational content module that teaches clinical and therapeutic workflows in surgical oncology, which examines how the use of this module affects student performance. The new module was based on Immersive Patient Simulators (IPS) named ALICE (Artificial Learning Interface for Clinical Education). ALICE was evaluated on 62 third-year students. Students showed a high degree of motivation when using the simulator as most of them had fun using it. It also showed a positive impact on the clinical reasoning as there was a significant improvement in determining the correct therapy after using the simulator.
Recommendations
Based on the findings of the study the researcher recommended the following:
 Constructive learning should be encouraged, in which the opportunity should be given to learners to construct their own meaning from the information and materials presented in the elearning environment and DxR different cases.  The use of interactive learning objects related to DxR cases to meet the needs of individual learners.  AGU should encourage medical educators to practice and adopt b-learning approach.

Training on elearning and DxR should be made for all students and staff at AGU.  Designing instructional e-courses for medical students with aid from elearning experts to save medical educators' effort and time.
 Encouragement of the implementation of DxR simulation software that serves the medical field at AGU.  Videotaping the core topics in the pre-clinical phase.  Applying DxR course from the second year at AGU.
Suggestions for Future Studies
Based on the research results, the researcher recommended conducting further studies as follow:  Studies should be conducted to determine the effect of b-learning on other medical courses.  Conducting further studies to explore more benefits of using b-learning and simulation.  Promote and conduct interactive multi-disciplinary research to broaden ICT integration in the medical field.  Study the effectiveness of using the latest technology products.
